This article elaborates on cardioprotective action of hypothermia related long noncoding RNA against myocardial infarction through improving mitochondrial function, which preset by J Zhang. Herein, we provide the materials and methods used in that study. And provided the detail of dysregulation of lncRNAs under the treatment of hypothermia. Furthermore, we found that lnc-UIHTC (lncRNA upregulated in hypothermia treated cardiomyocyte, NONHSAT094064) attenuated cardiomyocytes apoptosis in vitro.
Data
The details of changed lncRNAs were listed in Table 1 (Table 1) . The primers used in the study were listed in Table 2 (Table 2) . Hierarchical clustering based on levels of LncRNAs in AC16 cell treated with hypothermia (Fig. 1A) . The KEGG Pathway analysis of LncRNA-UIHTC (lncRNA upregulated in hypothermia treated cardiomyocyte, NONHSAT094064) was shown in (Fig. 1B) . The full sequence of LncRNA-UIHTC has been shown in (Fig. 1C) . Moreover, the Coding Potential Calculator result indicates that LncRNA-UIHTC is no-coding RNA (Fig. 1D) . Then, we overexpression of UIHTC by AAV9 in rat and found that UIHTC was successfully overexpressed in rat after MI 28 days ( Fig. 1E and F) . Next, we overexpressed UIHTC in AC16 cells and found that UIHTC inhibited H 2 O 2 induced apoptosis ( Fig. 1G-I ).
UIHTC expressed AC16 exhibited no significantly capacity to use and increase oxidation of glucose when trying to compensate for BPTES-and etomoxir-induced inhibition of alternative fuel pathways (i.e., glutamine oxidation and long chain fatty acid oxidation, respectively) ( Fig. 2A-D ).
Materials and methods

Human specimens
All the fresh human tissue specimens used in this study were obtained from patients who underwent heart transplantation for heart failure at Department of Cardiovascular Surgery, General Hospital of Shenyang Military Area Command in Shenyang, Liaoning, China. The procedure of human sample collection and analysis was approved by the Ethics Committee of General Hospital of Shenyang Military Area Command.
Cells culture and microarray analysis
Cell line of human adult ventricular cardiomyocytes (AC16) and microarray data has been described before [1] . The microarray data have been deposited in NCBI Gene Expression Omnibus and are accessible through GEO Series accession number GSE71361. Table 2 The primers used in the study. 
Gene silencing and plasmid transfection
Synthetic small interfering RNA (siRNA; scrambled, PGC1α and UIHTC -targeting siRNA) were purchased from Genepharma Co. (Shanghai, China). The sequences of siRNA against PGC1α are shown as follow: siPGC1α #1 forward: GCCAAACCAACAACUUUAUUU; reverse: AUAAAGUU-GUUGGUUUGGCUU. The sequences of siRNA against UIHTC are shown as follow: si UIHTC #1 forward: GUGCUGAUAACAGCGGAAUTT; reverse: AUUCCGCUGUUAUCAGCACTT; si UIHTC #2 forward: CGCUACUGAUCACCAAGUATT; reverse: UACUUGGUGAUCAGUAGCGTT. The transfection of siRNAs was performed according to the manufacturers' instructions. For the plasmid construction, the full-length of UIHTC was subcloned into an XhoI/EcoRI site of a transposon-based pEX-2 vector.
in situ hybridization
For in situ hybridization, the probe used for detecting UIHTC-labeled digoxin was designed and synthesized by Takara (Dalian, China). The probe sequence was designed as 5DigN/TACTTGGT-GATCAGTAGCGCT/3Dig_N. Hybridization was performed using the in situ hybridization Kit (Boster Bio-Engineering Company, Wuhan, China) according to the manufacturer's instructions.
Real-time PCR analysis
The RNA of each sample was extracted from the infarction and border zone. Real-time PCR was performed using a SYBR Green PCR Kit (Applied Biosystems) and an ABI 7900HT Fast Real-Time PCR System (Applied Biosystems). The sequences of primers used were listed in Table 2 .
Western blot analysis
The protein of each sample was extracted from the infarction and border zone. Western blot analysis was carried out as described previously [2] . The nitrocellulose filter membranes were incubated overnight at 4°C with diluted antibodies against Caspase 3 (1:1000, CST), Bcl-2 (1:200, Santa Cruz), Bax (1:200, Santa Cruz), or PGC1α (1:200, Santa Cruz).
Masson trichrome staining
Masson trichrome staining was carried out as described previously [3] . Briefly, Paraffin-embedded tissue samples were sectioned (3 µm) and Masson's trichrome staining (Baso Diagnostics Inc. Zhuhai, China) was performed following the manufacturer's instruction. 
Detection of myocardial cell apoptosis of myocardial cell apoptosis
After heart tissue section, myocardial apoptosis was detected using terminal deoxynucleotidyltransferase-mediated dUTP nick end labeling (TUNEL) (Roche, Basel, Switzerland).
AAV9-mediated gene expression
The sequence of human UIHTC was cloned into the p3×Flag CMV vector. AAV9-EGFP and AAV9-EGFP-UIHTC were prepared by Hanbio Biotechnology Co., Ltd. (Shanghai, China).
Myocardial infarction model and experimental design
MI rat model was established as described previously [4] . The rats were anesthetized with 1% sodium pentobarbital (50 mg/kg). Myocardial ischemia surgery was performed by exposing the heart with a left thoracic incision. A silk ligature was placed around left anterior descending coronary artery. Immediately after ligation, 30 μl of recombinant AAV9 vector (AAV9-UIHTC or AAV9-control; 1 × 10 11 vg per animal) was injected around the infarction region.
Echocardiography
Structural and functional parameters were assessed in sedated (Isoflurane 1.0%) rats by echocardiography (Visualsonics VEVO 2100). Under anesthesia, the chest was shaved, and twodimensional echocardiography was performed using our echocardiographic. M-mode and B-mode images were collected at baseline, as well as at 2, and 4 weeks. The LV ejection fraction (%EF) and fractional shortening (%FS) were automatically calculated by the echocardiographic system.
Measurement of endogenous ROS level
The intracellular ROS levels were detected by labeling 2 × 105 AC16 cells with redox-sensitive probes CellRox (5 μM) (Life Technologies) for 30 min at 37°C. Then the cells were washed twice and resuspended in 0.2 ml PBS. Fluorescence of labeled cells was analyzed by flow cytometry.
ATP measurement
The ATP content in cells was determined using a Luciferase-based Bioluminescence Assay Kit (Beyotime, Haimen, China) following the manufacturer's instruction. The protein of each sample was extracted from the infarction and border zone.
Cellular GSH, NADPH assays
The intracellular NADP/NADPH ratio were determined using a NADP/NADPH Quantitation Colorimetric Kit (Biovision) according to the manufacturer instructions. For measurement of GSH content, a Glutathione (GSH) Assay Kit (Beyotime, Haimen, China) was used as recommended instructions. The protein of each sample was extracted from the infarction and border zone.
JC-1 assay
AC16 cells mitochondrial membrane potential was measured by mitochondrial membrane potential detection kit (JC-1) (Beyotime, Haimen, China).
Metabolic assays
Oxygen consumption rate (OCR) and Extracellular acidification rate (ECAR) were evaluated using the Seahorse XF96 extracellular flux analyzer. One hour before XF assay, AC16 cells (50,000/well) were equilibrated with unbuffered DMEM and maintained in 37°C for PH stabilization. Analyses were performed both at basal conditions and after injection of OLI (2 µM), FCCP (0,25 mM), Antimycin A (0.5 mM) at indicated time points.
Metabolic dependence was analyzed by XFp Mito Fuel Flex Test kit. Analyses were performed both at basal conditions and after injection of BPTES (3 µM), ETO (4 mM) and UK5099 (2 µM) at indicated time points according to manufacturer's instructions.
Statistical analysis
RVM t-test was applied to filter the differentially expressed lncRNAs for the control and hypothermia treated group because the RVM t-test can raise degrees of freedom effectively in the cases of small samples. After the significant analysis and FDR analysis, we selected the differentially expressed genes according to the p-Value threshold. p Value o 0.05 was considered as significant difference. Results are presented as mean 7 SD. Unpaired two-tailed Student's t-test or one-way ANOVA analyzed all the data. Statistical significance was set at p o 0.05. Statistical analysis was carried out using Prism Software (GraphPad).
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